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SECTION 1 


INTRODUCTION 


INTRODUCTION 

The major objective of this report is to establish an optimized 
three-pile ocean structure for the U.S. Navy Air Combat Maneuvering 
Range (ACMR) offshore North Carolina, U.S.A. This report consti- 
tutes a portion of the project report on tne Structural Concept 


Analysis. 


The function of this report is, therefore, to optimize a three-vile 
ocean structure so as to refelct a minimum steel weight uncer the 
environmental conditions compatible with those used previously in 


the design of skirt-pile structures. 


The conceptual structure considered herein, a three-pile structure 
with equilaterally spaced jacket legs, is designed for a water 
depth of 84 feet (MLW). The anchoring of the structure is to be 
achieved by driving piles through the jacket legs into the seabed. 
Securing of the jacket is then accomplished by welding of shim 
plates along the annulus between the jacket leg and piling at the 
top of the jacket legs. A superstructure consisting of an equip- 
ment deck and a top deck will be installed to the piling above the 
jacket. A boat landing is to be furnished with the jacket. A set 
of stairways attached to the superstructure shall be furnished to 
provide connections among the boat landing, equipment deck and the 


top deck. 
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In order to attain the stated objective, a system optimization tec 
nique is employed in the course of establishing major structural 
member sizes and dimensions. An objective function of a mininun 
steel weight is formulated by treating the jacket base spacing as 
the univarjiable paraneter subjected to the constraints of tne driv 
ability and axial load capacity of the piling. The selected struc 
ture is then analyzed to exainine the member stresses and the reac- 
tions on the piling. The computation of the corrosion protection 
requirements follows. Finally, a three-pile ocean structure with 
piling size of 36 inches outside diameter and the jacket leg bass 
spacing of 58 feet is established. The structure weighs approxi- 


mately 5930 tons. 
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1.2 DESIGN CRITEPIA 

€. Design criteria presented herein serve as guide lines in the con- 
ceptual development of the proposed thres-pile structure. These 
criteria are listed as follows: 


A. Environmental Criteria 





MLW Depth 84 ft. 
Storm slave Height 62 ft. 
Storm Wave Period 12 Sec. 
Maximum Storm Tide 10 ft. 
Maximum Astronomical Tide 4 ft. 
Maximum Current (for full depth) 5.4 ft./sec. 
Wind Velocity 150 Knots @ (+)30 ft. 


The approach of the storm wind and waves can be from any direc- 
e tion. 
B. Foundation Criteria 
(1) The basis for the foundation design is a McCleliand report 
to Cubic Corporation entitled "Foundation Investigation 
East Coast ACMR Ocean Structures, Volume I". The soil in- 


formation to be used in this analysis is one boring at Site 


No. 1 in the aforementioned report. 


(2) Due to the nature of the sea bottom, and sea bottom currents, 


scouring of 5 feet below mudline will be used in the pre- 
liminary piling design to develop the theoretical soil re- 


sistance to laterally applied loads. 
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Cs. Live Lords 


€ The live Iaads shall be as follows: 
Equipwent Deck 150 psf 
Top Deck 100 psf 





The loads shall be distributed uniformly over the entire deck 


v. 
areas. - 
D. Material 
All structural shapes or fabricated tubular goods are assumed ‘a 


to be ASTI} A-36 or equal. 


E. Corrosion Protection 





(1) All portions of the platform above elevation (-)4' - 0" 


shall be painted. 


& (2) All main structural members located within the splash 
zone shall have an extra 1/2 inch of sacrificial steel 
added to their wall thickness. This can be in the form 


of extra wall thickness or a 1/2 inch steel plate wrap. 


(3) The portion of the platform below elevation (-)4' - 0" 


will be protected by cathodic protection. This will be 





provided by sacrificial anodes having a theoretically 


expected life of ten years. 


F. Miscellaneous 
(1) The platform is analyzed as if the annulus between the 


jacket and piling will be ungrouted. 
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The criteria employed for determination of structural 


oe accepcability are specified by the documents: 
<- 


(a) Specification API RP 2A, Recommended Practice 
for Planning, Designing and Constructing Fixed 
Offshore Platforms, 7th Edition, American Pe- 


troleum Institute, Dallas, Texas, 1976. 





(bh) Manual of Steel Construction, 7th Edition, Amer- 
[ ican Institute of Steel Construction, New York, B Gos 


N.Y., 1969. 
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assumptions to be used in tnis analysis are listed as follows: 


True batter of piling and jacket leg 1:6 


Equipment deck area 500 sq. ft. 


Top deck area 1,200 sq. ft. 


Spacing between decks 15 ft. 
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PROCEDURES OF ANALYSIS 


Tne primary iten of concern is the axial loads resulting in the mavi- 
rum environmental forces. If the maximui required pile capacity is 
attainable through the available soil information, then the concep- 
tual structure would be considered feasible. In order to obtain such 


information, Sections 2, 3, and 4 are first developed in this analysis. 


A three-pile structure with variable base spacing is then considered 
under a given set of overturning moment (107,302 ft-kips)* and hori- 
zontal force (1,254.6 ne) Thus, tne relationship between axial 
pile capacity and jacket base spacing under a set of given loads is 


establisned in Section 5. 


cr 


Section 6 presants a system optimization procedures to select a struc- 
ture which reflects the minimum steel weight and minimum spacing 


under the constraints of Sections 2 to 5. 


The configuration of the selected structure is proposed (Section 7) 
and then idealized (Section 8) for further analysis. The basic load- 
ing conditions (detailed in Section 9) acting on the structure are 
computed in accordance with the design criteria. Finally, the select- 
ed structure is analyzed as a space frame structure under combinations 
of various basic loading conditions (Section 10). The structural mem- 
ber stresses from the space frame analysis are compared with the API 
and AISC Specifications. The structural reactions are again used to 
check the pile capacity requirements. 
* Storia forces from skirt-pile structures under separate 

contract: Crest Offshore Job No. 27-621-00. to Cubic 


Corporation. 
1.07 
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DESIGN SUMMARY 


Some of the more significant results from the analysis are sucma- 


rized as follows: 
Environmental Forces: 


Total wind and wave forces 
(including boat loading and stairway) 


Total overturning moment 

(including boat landing and Stairway) 
Pile Axial Loads: 

Maximum compressive load 


Maximum tensile load 


Structural Dimensions: 





Piling 
Outside diameter 


Penetration below mudline 


Spacing at mudtine 
Spacing at work-point JTevel 


Height 


Supers tructure 


Equipment deck 


Top deck 


Structural Steel weight 


Piling 
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CAS Bog be! 


1,858 
1,463 


36 
180 


58 
29 
98 


25 
35 


.7 kips 


ft-kips 


kips 


kips 


in. 


its 


Tes 


ft. 9 in. 


PLA ee 20 te 


Ft. x 35 ft. 














Suparstructure 138.907 lbs. 


( $ Jacket 231,139 Ibs. 





Total weignt 915,923 lbs. 
: (excluding boat 
i landing, stairway 
and miscellaneous 
items) 
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PERSONNEL RESUMES: 


The personnel whose resumes follow were actively engaged in this 


project. 
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Chingmiin (Charlie) Chern 


Senior Engineer 























University Degree Year 
National Taiwan Bachelor of Science 
: University Civil Engineering 1961 
g North Dakota Master of Science 
. State University Civil Engineering 1966 
aS Lehigh Ph.D. 
= University Civil Engineering 1969 
‘s Tulsa University Graduate Study in 
me Business Administration- 
ie Management 1974 
mee Societies, Licenses, Member American Society of Civil Engineers 
@: and Member International Association of Structural and ‘ 

a, Other Activities: Bridge Engineers aes 
e Member American Society of Engineering Education Ss 
a Registered Professional Engineer in Oklahoma eat 
z eh 

Experience: 
is hee 
“ 1973 to Present Crest Offshore, Inc. ier 
: bec 
ee Senior Engaged in the feasibility studies, structural analysis and Ger 

Civil design of offshore structures, equipment supports and other wins 
— Engineer various types of petroleum related civil engineering works. Cc 
= Assignments include: on 
ie ... Evaluation of engineering designs from other agencies. 
an ... Analysis and design of offshore structures for oil 
¥ industry. 
Z .. Analysis and design of supports and foundations for 
‘ onshore refinery facilities. 
“ ... Development of a sequence of computer programs 
a for the analysis of offshore structures. 
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Chingmiin (Charlie) Chern 


aed 


Senior Civil Engineer 


Experience Continued: 
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ie 1969 to 1973 North Dakota State University 

25 Associate Engaged in full-time lecture instruction for civil 

; Professor of engineering (graduate school division) and construc~ 
is Civil Engineering tion management. Also served as consultant to local 


industry (undergraduate school division) in the area 
of computer applications in engineering. 














| 1966 to 1969 Fritz Engineering Laboratory 
* Research Assisted in the design and testing of various types of 
- Assistant steel structures. 
1966 North Dakota State Highway Department 
qi Highway Responsible for construction surveying. 
4 Engineer 
ry 
;: 1965 U.S. Forest Service 
% Assistant Assisted in surveying responsibilities. 
7 Crew Chief 
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SECTION 2 


PIPE PILE CAPACITY CURVES 


INTRODUCTION 

Axial canacity curves are developed hereinafter for 30", 36", 39" 
and 42" diameter piling. The method utilized is the emperical pro- 
cedures, as presented in the McClelland soils report, for pipe piles 
penetrating through sand and clay alternating strata. The 30" dian- 
eter curves are developed to demonstrate the ability to reproduce 
the McClelland eurves and subSequently the same procedure is follow- 


ed to produce the remaining curves. 
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Stratification 


i A generalized summary of the major soil strata at each site based 


on the log of boring is given in the following tabulations: 





Boring 1 
Penetration, ft 
Stratum From To Description 
I 0 56 Very dense gray fine sand and 
silty fine sand 
II 56 78 Dense gray silty fine sand 
Ill 78 146 Dense gray fine sand 
IV 146 170 Medium dense-to-dense gray 
silty fine sand 
Vv 170 297.5+ Very stiff brown-to-gray silty 
clay-to-moderately plastic clay 
Boring 2 
Penetration, ft 
Straturn From Ta Description 
I 0 33 Very dense gray fine sand 
II 33 45 Very stiff-to-hard gray silty 
clay 
Ill 45 114 Dense gray silty fine sand-to- 
silt below 90-ft penetration 
IV 114 132 Firm-to-stiff gray silty clay 
Vv 132 190 Medium dense gray sandy silt- 
to- silt below 160-ft penetration 
VI 190 235 Medium dense-to-dense gray 
34 silty fine sand 
ie VII 235 290 Very stiff gray silty clay 
= : 
r- VII 290 320. 5+ Dense dark gray-to-gray fine 


Band 
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Boring 3 
Penetration, ft 








Stratum From = _To_ 

I 0 107 

Ii 107 160 

Il 100. 225 

Iv 225 243 

Vv 243 260 

VI 260 280 

VII 280 292 
VII 292 326.54 

_Boring 3a_ 

Penetration, ft 

Stratum From To 

I 0 175 

II 175 195 

II 195 235 

IV 235 255 

Vv 255 275 

VI 275 289 

Vil 289 305 
Vill 305 370.5+ 


Description 
Dense-to-very dense tan-to- 
gray fine sand 


Medium dense silty fine sand- 
to- sandy silt below 140-ft 
penetration 


Very stiff-to-stiff gray silty 
clay 


Medium dense silty fine sand 
Very stiff gray silty clay 
Dense gray silty fine sand 
Hard gray sandy clay 


Medium dense gray silty fine 
sand 


Description 


Very dense-to-medium dense 
gray fine sand and silty fine sand 


Gray clayey silt, slightly sandy 
Stiff gray silty clay 


Medium dense-to-dense gray 
silty fine sand 


Hard-to-very stiff gray silty 
clay 


Dense gray silty fine sand 


Very stiff gray moderately 
plastic clay 


Medium dense gray silty fine 
sand 





Sohject 





mobs 1. Calculation 


Boring + 


Penetration, ft 





Stratum From _To | Description 
I 0 102 Very dense-to-dense tan-to- 
gray fine sand 
I 102 136 Medium dense gray silt 
ui 136 170 Medium dense-to-dense gray 


silty fine sand 





IV 170 207 Dense-to-very dense tan-to- 
gray fine sand 
Vv 207 250 Very stiff gray moderately 
plastic clay 
VI 250 275 Medium dense gray silt 
; Vil 275 330.5 Very stiff gray silty clay 
[ISN 
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Penetration Below Mudline, Ft 
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Note: Tension curve coincides with compression 
curve where only one curve is shown. 


400 . 
EQUIVALENT UNIT SKIN FRICTION 
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Unit End Bearing, Kips per Sq Ft 
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Mote: Dashed curve is limiting equivalent unit end bearing 
available from frictional resistance of soil plug inside 
a 30-in.-diameter pipe pile. 


UNIT END BEARING 
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eon PILE DRIVING RESISTANCE CURVES 

es 3.1 INTRODUCTION 

S Driving resistance curves are developed using the stress wave ap- 

. proach as presented in the McClelland Report. It should be noted 

= that these curves are empirical and approximate and in no way as- 

| Sume attainment of the desired penetration. 
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Vulcan 040 Hammer 
Wt. of Ram = 40,000 Ibs 


% Ry at tip - See Above 
Spring Constant = 2.78 x 10° Ibs/in, 
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Hammer Efficiency = 0.75 
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SECTION 4 
LATERALLY LOADED PILE CAPACITY 


4.1 INTRODUCTION 
This section evaluates the pipe pile capacity under lateral loads. 
The computer program used to perform the computation was developed 
by T. A. Haliburton at Oklahoma State University. The program 


printouts were compiled in APPENDIX A.3. 
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SECTION 5 
ee ae AXIAL PILE CAPACITY REQUIREMENTS ; 
*| : . 
: 5.1 INTRODUCTION 
The attempt of this section is to develop axial pile capacity re- : 
quirements for the three-pile structure under a set of given load- 2 
ing conditions. The results serve as guide lines for optimizing 

structural steel weight as presented in the following section (Sec- 
a tion 6). r 
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Set forth herein is tne computations of the structural steel weights, 
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respectively, for the piling sizes of 36", 33" and 42". 





In the process of computations, the following mamber sizes of the a 
structural components were assumed to be common regardless of vary- ee 
ing piling dianieters. ee 
(1) Bracings ae 
(2) Jacket Leg wall thickness : : . 
(3) Superstructures if 

a oes) 
(4) Miscellaneous items such as boat landing, stairway, etc. : 
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SECTION 7 


STRUCTURAL CONF IGUPAT ION 


A 7.1 INTRODUCTION 
a Set forth herein is the conceptial configuration for the three-pile 
m structure. This configuration was selected primarily on tne basis 


of weight optimization as presented previously. 
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SECTION 8 


. ~ STRUCTURAL IDEAL IZATION 

i 8.1 INTRODUCTION 

v The material within this section establishes the mathematical 

- idealization of the three-pile structural concept. This material 
a consists of joint coordinates, member locations, member sizes and 
‘ location of reactions. 
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9.1 INTRODUCTION 


The calculations establishing design loads are presented herein. 
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SECTION 19 





SPACE FRAME ANALYSIS 


10.1 INTRODUCTION 





The three-pile structure in this section has satisfied the pre- 

il liminary design procedures described previously (fram SECTION 2 ey 
to SECTION 9). The main objective of the space frame analysis wd 
is to confirm the integrity of the proposed structure subjected , 


to specified environmental conditions. Eee 


a Tne space frame analysis set forth herein utilizes the available 
computer programs available at Synercom Tecnnology, Inc., Houston, 
@ Texas. The program processing procedures are as follows: ee ; 
(1) Set up SEALOAD-2 program to obtain desired wind, wave and we 

dead weight (including buoyancy effect) loadings on the 


a as structural components. 


(2) Update loadings in Step (1) due to additional dead weight 


"4 and live loads on the structure. 
cS (3) Perform space frame analysis by using STRAN computer pro- 


- gram. 





® 
| The program printouts are presented in 4.5 Space Frame Analysis in aid 
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Type A: _Pianning , Designing, ar 


MOAROSION PROTECTION 


Zone Definition. Tha 
ded inte threa + 


forations., Tho-e 





surtaca area ofa piatform 


cones Ter carrosion protection 
SOMOS Get: 





sgeyt 
ONE 





sh Zone, That a area extending 6 fet abave 
rr tide ta 4 foet bal ow law lunac tide. 


tmospheric Zone. That area above the splash 








eT | ” oan] 
- Submerged Zone. That area below the splash 





ion in Splasir ae The A ets zon 





Gees 
Meco St 


a. [ixtra steel in excess of that needed for 


. 


strength, 





hb. Noncorrosive metallic wrap. 
c. Coatings. 


Protection in Atmospheric Zone. All steel sur- 
in the atmospheric zune should be protected 
st corrosion, Proper surface preperation and 
ition of materials selected will prove most eco- 
ical. Varions paint systems and galvanizing have 
proved satisfactory. Application procedures should 
follow the manufacturer’s recom:nendations closely. 






2.15 Protection in the Submerged and Buried Zones. 

of the following modes of cathodic protection 
id be used tu protect the structure in the sub- 
mepped Zones 





a. Sacrificial anodes. 


b. inpressea current, 


2.16 Scleetion of Method to be Used. Either of the 
oyefenis (or their -cumibisulion), if properly desizned, 
jastatfed, and praintauined sill satisfactorily protect 
the sabmerieot nat ohoof the nlatforn. The proper 
mioowill depend upon due consideration of the 
smunts Stoel by the size ef the platform, 
wader depth, conte ‘tina pipe Unes, availability or 
re of clertrie peer, and personnel assignments. 
letal anodes ray add a suemnifeant amount of 
ote the strocture whieh must be censidered 
when desipmigs for humehinze and instatlation, For 
iuivressed current systems, Qualified personnel ere 
royguired tg menitur and miuuntain the syotem con- 
tinugwiy, and a continuous source of cleetrical poser 
iso orequired from othe beyianing to develop initial 
J: ity and prevent corrosion. 















selon ae 


reser 






































247 Current Requirements. The corrosivity of the 
envirunment and the current required to uchievs com- 
tevtion depend ca the cnvironmentul vari- 
h alfect oxyeen availability the steel 
The must important varticues ace: (Ly 
elocity, (2) water depth, (3) water tonpera- 
and nity, and (2) the ability to «¢ 
ireous denusits on the surface, 




























Nose 








nitial minimum current densities recommended 
for the submerged zone (the total exposed arca 
between the water surface and the bettum) are: 


Current Density 





Acea maA/ ft? 
Gulf of Mexico 5-6 
West Coast of United States 7-8 
Cook Inlet a-3 5) 


. values are adequate if the anodes are prop- 
stributed throughout the submerged zone, and 
: preneraliy be sehie ‘ved with sacrificial anodes, 


‘i 
can 

ve the output of impressed current anodes is much 
er 

© 


higher ond their number is less, the distribution is 
less cHeient and these valucs should be inereased 
by a factor of 1.25-2.0, 


In addition to the above, current should be Senited 
for protection of the steel in the soil. The require 
rnent fur the soil zone (the total exposed urea of the 


jacket, piles and drive pipe in the soil) is 1-2 mA/ft, 
The all easing should be protected with the apniica- 
tion of an additional 3 amperes per well. Due con- 
sideration should be given to the effect of connecting 
pipelines and risers to the niatinces: 











2.43 Svstem Design 


a. Sacrificial Anodes. The design of a cucrifieral 
involyes cstablishing the total weisht of a 
dived and uo Clsiribetlion which will offectiy 
disburse the current throwcheut the area to be preo- 


teoted. 










« 








1. Total Weight 








Wa: 
where: 
Wis cub weteht of alley (ibs 


) 
Tez Youal current requirement (amps) 


Nom Desired life (years) 
sz Capacity of alloy amp-hrs 
Bah ie 
iD 





- os of same of the more esmmon 
alloys at loadings of 200-100 mA/fe? are: 


wAlioy Cc 


Zine (Mil-A-18601H) 370 
Aluminuni-Zine-Mercury 1250-1290 
Aluminum-Zine-Indium T6)-870 
Alauminua-Zine-Tin $29-1180 








Tne diverenres shown within any one 
mrouping mre attributed te variations in 
both cumpusition and heat treatment of- 
fered by the various suppliers. 


Note: The cnode seievted should have a 
mininoon closed circuit driving volt- 
cge of 1160 nv, 


2. Ancide Configuration. Neslecting the effects 
of any corrosion products, the current whien 
an anode can deliver is a function of the 
anode/electrolyte resistance, R., and the 
potentinE diference between the anode and 
cathode, EL Ry. can be determined from a 

nodification of Dwight’s formula: 





0.0626 » (In 2B _ 1.9) 
ae ea 


T, 
where: 


J, -slength of anode (inehes) 





us (inches 
pooresistivity of electrolyte (ohm-em) at 
the anticipated water temperature 


ra equivalent rar 


For other than cylindrical anode shipes: 





rev yer 





A weight/anod+ coniicuration relationship 
should be selected which will permit the 











Gee Wi 


~ 8TH se EER, 


It is custemary ta a 2 O.250V and 
to caleulate Ry based on the dimensions of 
the anode at 406% consumption, 








& CLovation. The anudes should be positioned 
throughout the platiorm in relation to tre 
aren of steel to be protected. Since the ef- 
ficiency of most sucrificial alloys is ad- 
versely affected when covered with mud, 
attachment of anodes to structural members 
at the mud line should be avoided. 











4. Method cf Attachment. Anods3 may be 
welded to struciural members using stand- 
cls or flush-tyne pads. If the standott 
method is used, a minimum of 12 inches 
between the anude and adjacent steel shonld 
be allowed, and the connections should be 
designed to withstand the installation loads 
caused hy launching and pile driving and 
the environmental luads during the life of 
the anode. Tho flush-tyne anode should in- 
corporate a dielectric shield which extends 
ami mn of 12 inches ontward from the 
perimeter. Tack welding or set screws may 
be used to establish electrical continuity 
if a clamp-type connection is used. 








bh. Impressed Current. The design ef an im- 


pressed current system involves selecting the anode 
material, determining the optimum methods af at- 
tuching the anodes to the structure, and assuring the 
reliability of associated electrical hardware (recti- 
fiers, anode lead wire, etc.). 


1, Anodes. Unless the system is designed for 
replacement, the anode material must fune- 
tion for the expected life of the structure. 
Some materials used at this time and perti- 
nent properties are listed in the following 





table: 
Rate Max. 
of con- Current Maximum 
sumption, Density, Potential, 
Material Ib/ A sr Aff? Volts 
Lead silver ailay  0.1-0.2 15-20 100 + 
Lead w/ 
platinum pins 0.005 15-29 100 + 
Platinum over 
Titanium 9.050013 100 + 8 
Platinum over 
Niohium 0.000013 100 + 40-50 
Platinum over 
Tantalum 0.000013 100 + 200 


2. Method of Attachment. Impressed current 
anodes may be permanently fixed to the 
atructure during construction, run through 
protective conduits which are installed in the 
fahrication yard, suspended by their jead 
wire or by a plastic rope supported on a 
shielding composition fitting which is 
serewed or Sanged to the protective conduit, 
er mounted on hettom-sunperted sleda, The 
installation must be designed to withstand 
the vnvironmental forces as well as the 




















special conditions imposed by high electr! 
potentials aud currents. Dicteetrie shiel 
traterial which can withstand ch 
ter, bash current a i 
shomid be used as a barrmer om the 
jacene to the anode to prevent moutdicte: 
thea ef the protective current. 












ttld 





3. Placement of Anodes. The onedes shoua be 
tioned so that all portions ef the strue- 
ture ure adequately protected. With the 
smaller outout anodes (30-0U ninperes) Ct 

throw") is in tae ranse of 20 
fest while a projection of cu to TO feet ts 
possible with the 200 aimpere unudes if 
properly shielded. 










roi 








4. Conductor. Tf oil-immersed rectiers 
used. cCross-dinked polyetnylene (XLP) in- 
sulated conductors should be specified, bes 
cause it will not deteriurate on contact with 

transformer oil. 











5. Reetifier. The rectifier(s) should be sized 
tu deliver the anticipated current output of 
the mhodes; huwever, sume oversizing of the 
rectifier to permit higher current densities 
durias polarization may be desirable. The 
rectifier Voliae should be adequate lo overs 
come the resistance of platfuroar wiring and 
anode lead, the anode/electrclyte resi itance 
aad the back EMP of the anode. 














ducted periodical 
spattely protected. A potential of — 0.55 volts 
ade (-- 0.800 voits 
w) is the acsepted 
van for protection, The reference cell should be 
very close to the protected steel when the mea- 
surements are made. Permanent «inc or Ag/AgCl 
ference ceils can be installed, but polarization of 
ach ceils should be cheeked. Rectifier outputs on 
impressed current systems should be checked weekly 
to dutermine if the rectifiers and anodes are cperat- 
ing satisfactorily, When problems are encountered, 
iinaiediate steps should be taken to restore protection. 















2.59 Record Keeping. When a structure is installed, 
foodie proteetion system Ble should be set up et 
seation responsible for desien. Phis mle should 
in drawi 








tee 















ty sof the structure showing the pasi- 
tion of all anotes. Tn the case of inipressed current 
seems, the ubrawings iso show the lovation 
efheadl 





Pedb rectifiers and wirt 





Vids file should also con- 


tain a record of all potential surveys, rectifer cur- 
nmntiveltuce readinis, amd any re: 
system. 





rs made to the 
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SECTION 12 


WEIGHT TAKEOFF 


Set fortn herein is the weight and material list of the major ccoin- 
ponents of the proposed three-pile structure. Boat landing, stair- 
way, safety nets and miscellanaous itams are not included in this 


Section. 
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APPENDIX A 


4 COMPUTER PRINTOUTS 


ie 

. A.1 INTRODUCTION 

o The computer prinie.tts compiled nereinafier were used, respec- 
tively, in the fullowing items: 


(1) Pile Sriving Pesistance Curves; 
(2) Lateraliy Loaded Pile Capacity; 
(3) Wave and Wind Loads; 

; (4) Space Frame Analysis; and 


(5) Member Weight Takeoff. 
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Pile Diamever - 36 tii. 
Minimum Wall Thickness 29105 Uh. 


Penetration - 20n oe. 


Hammer - Vulcan 060 


Quake Factor, tip .10 in. 
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